ABSTRACT. The article provides theoretical underpinning for the need to assess institutional quality of the social sector. Basing on the critical analysis of the existing approaches to index construction, traditionally used to study economic development and quality of life, it is proposed to form the index of social sector quality, and also the principles of its calculation are justified. The presented methodology for calculating this index is built upon the principal component analysis. The calculation includes 20 indicators, which represent three groups (education, healthcare and social security). The index creation is based on the data for 25 countries divided into four groups. According to our evaluation findings, the quality of social institutions will be primarily determined by their ability to provide an extension of average life expectancy and to maintain an adequate level of health, as well as employment according to the results of education. The quality of social security institutions' operations affects the index variability to the least extent.
Introduction
Transformational processes that occur in many countries, including Ukraine, include, inter alia, formation of new institutions or significant changes in the existing ones. Formation of a new socioeconomic model is decisive since institutions' quality determines the transition of national economy. The importance of institutions' influence on economic development is confirmed by the results of numerous studies.
Vasilyeva, T., Lyeonov, S., Adamičková, I., Bagmet, K. (2018) . Institutional Guality of Social Sector: the Essence and Measurements. Economics and Sociology, 11(2) , 248-262. doi:10.14254/2071-789X.2018/11-2/17 financial systems' characteristics which make them more exposing to systemic risks. Вruinshoofd А. (2016) considers institutional quality as a broader concept that encompasses legislation, individual rights and government regulation and services of high quality. Nifo A., Vecchione G. (2014) studied the impact of institutional quality on the migration of skilled labour. The link between institutional quality of the social sector and the level of lifelong education system is investigated by Petrushenko Yu. (2017) , Poliakh S. and Nuriddin A. (2017) , Kolářová E. and Kolářová V. (2017) , Máté D. and Darabos E. (2017) , Harshad D. (2017) considers that institutional quality of the social sector is based on inventions and discoveries, intellectual work, keeping record of memory, knowledge transfer etc.
Methodological approach
Reliability and internal consistency of the indicators were verified using the Cronbach's alpha, calculated by comparing the scores for each scale object with the total score for each observation, and then comparing them with the variance for all individual elements:
where 2 -the variance of indicator i; 2 -the variance of all indicators; k -the number of indicators in the set. Cronbach's alpha ranges from 0 to 1, providing an overall assessment of the indicator's reliability. If all indicators are completely independent (i.e., do not correlate or do not have a general covariance), then α equals to 0; if all elements have high covariances, then α will approach 1, when the number of elements on the scale verges to infinity. In other words, according to (Goforth, 2015) , the higher is the coefficient α, the more elements have a common covariance and, perhaps, measure the same basic concept.
Verification of reliability in the selected indicators (using the Cronbach's alpha) and subsequent calculations were carried out using STATA/MP 13.0. The obtained value α for our indicator set is 0.8421, which is greater than the critical value of 0.7 and points at a "good" level of internal consistency (according to Bland, Altman, 1997) .
The next important step in calculating the QISS index is to determine the weight of each indicator. To solve this problem, either statistical analysis, or mathematical modelling can be used. The latter, in our opinion, will allow us consider the complexity and multidimensionality of the social sector more fully, determine the list of factors, the strength and their influence on the effectiveness of its functioning, preventing the subjectivity inherent in expert evaluations. One of the methods of mathematical modelling and statistical analysis is the principal component analysis. With this method, it is possible to define the list of key components (factors) that explain the indicators' variance, prevent duplication of information and facilitate the results' interpretation.
The first stage in the algorithm of the main component analysis is the unification of these indicators. Different measurement units and the scale of original source data may distort the results. So, the main component will be set by the exponent that has the highest variance value. To unify the indicators intensity and coordinate their influence, the normalization approach is also required.
To convert the indicators, the following equations are used (Nikolaev et al., 2009): а) when the highest quality indicator corresponds to its minimum value: 
b) when the highest quality indicator corresponds to its maximum value:
c) when the highest quality indicator corresponds to its defined value:
where ̃ -unified data, Х -primary data, -the minimum value of primary data, -the maximum value of primary data, -the optimal value of primary data. Due to these changes we get unified data, the possible values of which will be in the range from 0 to 1. At the same time, the best value of the indicator from the position of social institutions quality corresponds to one, while the worst one -to zero.
The nature of the principal component analysis (PCA) consists in the decrease in the number of output indicators that have greater variability. From the mathematical point of view, the basic set of variables is replaced by a new set of uncorrelated variables (components), which are primary weighted variables. In this case, the sum of the squares of weight coefficients will always be 1.
New variables are the main components (рс). They will gradually choose the variability of base indicators and, accordingly, the first principal component (рс1) will have the largest value of the sample variance. In the future, the algorithm of PCA will select the second principal component upon the fulfillment of conditions regarding the equality to the unity of the sum of squares of weight coefficients, the lack of correlation with рс1 and the maximum value of residual variance, and so on, until the main components will not select all the variance.
Conducting research and results

Institutional quality of the social sector: the search for measuring instruments
The issues which should be addressed while studying this problem are the following:
• What measurements are the most appropriate to the task in hand and methodologically correct: integral indicators or a set of individual indicators? • How will the parameter (parameters) allow us make a comparison between individual countries or regions to reflect the dynamics of institutional changes? • What is the relationship between the quality of social institutions and economic development in countries with different models?
Integral indicators or a set of individual partial indicators
The definition of institutional quality is challenging because of a complex nature of institutions. In general, we should mention another compulsory characteristic of institutional quality which is the ability of institutions to change. North D. (1997, p. 73) considered the mechanisms that ensure their implementation and behavioral norms which structure repeated interrelations between people. We will consider the institutional quality of social sector, firstly, as its ability to provide services in accordance with social guarantees (standards), and secondly, as the ability to change in accordance with the needs of socioeconomic development. We tried to examine the disadvantages of the existing parameters. The following principles for calculating the institutional quality index of social sector were defined:
1. Social measures of outcomes. We propose to calculate the index based on the indicators characterizing the functions of individual institutions in the social sector. This index should not include the indicators of costs and social expenditures. 2. Objectivity means that a generalized estimator should not be based on expert values of institutions, but indicators should be provided by official statistics. Their use makes it possible to undertake an assessment as maximally objective and comparable for individual countries. 3. Complexity and multidimensionality: this index should summarize all possible aspects of activity in the social sector. 20 indicators for three groups (education, health and social protection), which are represented by official statistics, are included in calculations. The complex one-dimensional parameter allows us consider a wide range of components and classify countries according to the estimates. It has more operationality and makes it possible to reduce errors in measuring institutional quality. The questions of applying a complex (aggregated) indicator or a set of partial ones for the institutional quality analysis do not have an unanimous answer. Most of the available measures are complex, but they are poorly informative for study the institutional quality of the social sector. Let us dwell on individual indicators which are typically used to analyze economic development and the quality of life.
Human Development Index (HDI), used by the United Nations Development Program, includes both social and economic components. To achieve the tasks outlined above, we consider institutional quality assessment for the social sector as an intermediate stage of research. Sameas HDI, other indices (the Better Life Index, for example) also have the economic component in the basis of their calculations.
We turn our attention to such indicator as the Knowledge Economy Index (KEI), which is calculated by the World Bank. It is one of the most complex indicators, which is considering institutional regime, incentives for effective knowledge creation, dissemination and use of the already existing knowledge. However, this indicator cannot be treated as the institutional quality index of the social sector, since its purpose is to assess the transition to knowledge economy.
Also, we should take into account the Social Progress Index (SPI). This indicator has been designed by Stern S., Wares A., Hellman T. (2016) to measure the social progress in countries and compare them on various aspects of social progress. The unconditional advantage of this index is that it is based on the approach to results, the so-called output but not input characteristics. However, we do not consider some indicators of this index necessary for assessing the institutional quality of social sector, in particular, environmental quality.
Data description
Therefore, to build the index, we selected the indicators corresponding to the above goals. They allow us assess the institutional quality of social sector in the most stable and transparent way, forming the primary array of information support for state regulation of institutional changes. These tasks have identified the key criteria for selecting the primary indicators.
First of all, indicators should be formed from open public sources. This requirement is the basic one, although for the analysis of complex research objects, which include institutions and institutional changes, it is often necessary to use the factors that are difficult to measure. This will ensure the transparency of calculations, the possibility of their reproduction, considering the growth of time series and the prospects for further index improvement.
Also, indicators should be strong enough. To achieve the set goals, the selection process for proposed indicators should be accompanied by the assessment of their significance. Mathematical complexity of analysis and calculations will grow with the increasing number of indicators and it can be compensated using various software packages. The complexity of findings and the risks of making erroneous management decisions will certainly increase (Lazányi et al., 2017) .
The Institutional Quality Index of social sector: the calculation methodology To calculate the Institutional Quality Index of Social Sector (IQSS), we offer a list of indicators that measure the effectiveness of institutions and their changes in the social sector ( Table 1) . Level not stated
The share of employees without a defined level of education (according to the ISCED-11 classification).
Duration of compulsory schooling (years)
Durcomedu A number of years of compulsory school attendance.
Persons studying abroad (%) Outbound The share of students studying abroad.
Persons studying in other countries (%) Inbound The share of foreign students.
Some of the related indicators are not included in the proposed list due to their inadequate representation by countries. These are the indicators of adequacy and efficiency of social protection programs, labour market, and healthcare. Ddatabases on the education outcomes of pupils and students (PISA, EGRA etc.) have been also duly noted. We hope that these indicators could be added to the proposed list in the future once they become more complete in terms of data availability.
To calculate the QISS index, we formed a database covering 25 countries, the selection of which was determined by the need to consider the impact of the difference in economic development, the history of institutional changes, the socio-political model of public administration, the specifics of social protection programs and the development of social sphere overall. The division of countries into groups was based on the UN classification (2014).
The first group of countries is presented by economically developed countries that together form the G7 group. They are characterized by high indicators of socioeconomic development, the system of institutions, and a series of their transformations. This group includes Canada, France, Germany, Italy, the United Kingdom, USA.
The second group includes economically developed countries, members of the European Union and Turkey. These countries are interesting from the standpoint of transforming institutions caused by integrational processes, since unification of systems and programs can supposedly ensure the development of social sector. This second group includes Austria, Belgium, Denmark, Finland, the Netherlands, Portugal, Sweden and Turkey.
The countries of the Baltic, Eastern and South-Eastern Europe, new members of the European Union belong to the third group. Institutional changes associated with the processes of economic restructuring and governance at the stage of joining the EU occurred at a relatively rapid pace. Therefore, experience of such countries is especially important for Ukraine at the present stage. The third group of countries comprises Croatia, Czech Republic, Estonia, Latvia, Lithuania, Poland, Romania.
The last group includes Armenia, Belarus, Georgia, Kazakhstan, the Russian Federation, Ukraine. Tamilina L., Baklanova E. (2012) noted that institutions in these post-Soviet republics began to change, and the same time had a single goal (the introduction of market institutions). It was implemented in relatively short terms.
As a result, we have received a data set, including 20 indicators divided into three groups for 25 countries for the period of 2008-2014.
Results
Table 2 presents the calculation results for the principal components parameters: an eigenvalue, the extent to which the variance of the next component is less than the previous one (difference), the proportion of the total variance and the cumulative value of total variance. Table 2 . Calculating the parameters of principal components Thus, higher variance occurs in the first principal component, overall, it characterizes 30.56% of the total variance in initial indicators, the second component has the variance value of 3.93 and characterizes 19.69% of the total variance. Cumulatively, the first and the second components provide explanations for 50.26% of the variance and so on. This information is necessary to choose the number of principal components that will be used for further analysis, interpretation of indicators and index determination.
Using the Kaiser criterion, only components whose eigenvalue is at least 1 are selected. In our case, these are the first six components, which cumulatively explain 80.26% of the original variance. You can confirm the selection graphically using the screen test (Graph 1) , where the number of points to the line determines the number of principal components. The interpretation of principal components is carried out based on the matrix of factor loadings, which are the correlation values between the primary indicators and the corresponding component. To increase the informativeness, various kinds of rotation can be used.
Graph 1. The selection of principal components by the screen test
After the rotation by the VARIMAX method, we obtained the following values of eigenvectors in 6 selected principal components with the correlation value less than 0.3 which is considered insignificant and excluded from Table 3 . Table 3 . The factor loadings of principal components using the VARIMAX rotation It is difficult to establish the essential features of principal components clearly, but we can make a few conclusions in the first approximation, which will be refined in further research.
The quality of social institutions will be primarily determined by their ability to ensure the continuation of average life expectancy and to maintain an adequate level of health (principal component 1). The second and third components are characterized by the relationship between the results of education and further employment. The quality of social protection institutions affects the index variance to the least extent.
The coefficients of indicator correlation are approximately at the same level and characterize a single level of factor loading of components.
Thus, the principal component analysis shows the calculation of index with equal weight coefficients for established factor loadings of output indicators on principal components ( Table 4) . 
The analysis of findings
Now we can form the rating of countries according to the Institutional Quality Index in the social sector in 2014 (Table 5) . 
Conclusion
In this article we continue our research on the functioning of the social sector under conditions of economy's transition in Ukraine. We have attempted to assess institutional changes and compare them with good practices based on the existing indicators, and then substantiate the institutional structure of social sector that is adequate to the needs of transition economy.
The result of this study became the measuring instrument of institutional quality in social sector. The search for it is an attempt to explore the problem more extensively, as stated by Bruinshoofd A. (2016) . He investigated the link between institutional quality and economic development. Taking the conclusion made by this researcher ("institutional quality allows countries to achieve long-term convergence of incomes") as a starting point, we have tried here to assess the quality of social institutions, because we consider that the social sphere development determines the development of human capital, which today is the main determinant of strategic competitive advantages of the country.
The interpretation of findings in the context of conclusions made by (Bruinshoofd, 2016 ) is not ambiguous. There is no linear relationship between the level of the country's economic development and institutional quality of social sector (Table 5) , which can be explained by different models of social protection (sociodemocratic, liberal, conservative), but requires more in-depth research. It is interesting that the differences in GDP per capita between the countries in question is quite significant (Graph 2), while differences in the index values are mostly insignificant.
Graph 2. The ratio of Institutional Quality Index in the social sector and GDP per capita, calculated based on purchasing power parity as of 2014
Explanation for this can be probably found in the fact that governments of all these countries are guided by current social standards and guarantees that are sufficiently 'stable'. Their change can be seen as the formation of a new institution of social guarantees, accompanied by serious institutional changes in the economy.
Another interpretation of the obtained indicators, which are included in the calculation of the index for countries with a high level of socioeconomic development, is that they are close to the upper boundary. As we already noted, it would be more informative to expand the list of indicators that characterize institutional quality, however, official statistics, especially for the groups of countries under consideration provides rather limited data.
We believe that these findings should be complemented by an examination of relationship between institutional quality and inequality in income distribution. This aspect of our research will be a continuation of the relevant research study (Chong, Calderón, 2000) and will provide deeper explanation of the results.
We are aware that the conducted study does not provide an exhaustive assessment of the social sector quality, but we believe that further improvement of institutional quality measuring instruments can be useful for solving some important issues, including the assessment of macroimpact of the social sector. This problem is very relevant for today's economic development. Approaches to assessing the social impact of the third sector in the macroeconomic dimension are in demand. The approaches proposed by Anheier H. K., Krlev G., Preuss S., Mildenberger G., Einarsson T. (2014) and B. Enjolras (2016) focus exclusively on the impact assessment of the third sector, although institutional changes' evaluation in the social sector is interesting and useful.
Due to active development of impact investments, investors need unified information on the influence. In this context, development of measuring instruments of institutional quality components in the social sector can be interesting, especially when the existing approaches to assessing the impact are very limited.
The results of the study can be used as a starting point for assessing the relationship between the level of a country's development , its social model and the quality of its institutional changes. Thus, policymakers are able to receive information to evaluate the effectiveness of the decisions taken.
Our findings also demonstrate the relevance of the proposed index while assessing the institutional quality of the social sector. The task for the nearest future is to analyze the relationship between the institutional quality of the social sector and the dynamics of economic development indicators: the rates of GDP growth and GDP per capita.
